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IN THE CLAIMS 
Please amend the claims as follows: 

Claim 1 (Currently Amended): A shape measurement system for measuring a three- 
dimensional shape of an object, comprising: 

a picture taking part taking a picture of the object at at least first and s e cond positions, 
th e s e cond position taking a pictur e of at l e ast a portion of th e object not tak e n at th e fir s t 
position ; 

a projecting part applying light having a predetermined pattern onto the object; 

a pictur e taking po s ition sp e cifying part detecting a position at which said pictur e 
taking part tak e s th e pictur e of th e obj e ct, and g e n e rating position information s p e cifying th e 
position; 

a rotation component detecting part detecting, based on a gravity direction and an 
angle around the gravity detected by a sensor, a rotation component of the position 
information specifying a position to take a picture of the object by the picture taking part; 

a three-dimensional coordinate calculating part calculating a three-dimensional 
coordinate of each point of the object based on the position information rotation component 
and an image taken at the position sp e cifi e d by th e position information ; and 

a three - dim e nsional shape composing part expressing, by a coordinate in a singl e 
coordinat e s yst e m, a thr ee dim e n s ional coordinat e of e ach point of th e obj e ct calculat e d by 
said thr ee- dim e nsional coordinate calculating part for th e at l e ast the first and second 
diff e r e nt po s itions, and to produc e a compos e d imag e a three-dimensional shape composing 
part calculating a translation component of the position information, based on at least two of 
the three-dimensional coordinates for each point of the object calculated by said three- 
dimensional coordinate calculating part, based on each image obtained from taking a picture 
of the object, to which the light is applied from at least two different positions, and the 
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rotation component, and expressing said each point, based on the translation component, by a 
coordinate in a single coordinate system, and to produce a composed image . 

Claim 2 (Original): The shape measurement system as claimed in claim 1, further 
comprising: 

a picture taking control part controlling operation timing of said picture taking part; 
a signal converting part converting an analog signal obtained by said picture taking 
part into a digital signal; and 

a storing part storing the digital signal, three-dimensional coordinate and composite 

image. 

Claim 3 (Original): The shape measurement system as claimed in claim 2, further 
comprising an interpolation part performing interpolation processing on at least one of the 
image obtained by said picture taking part and the composite image obtained by said three- 
dimensional shape composing part. 

Claim 4 (Original): The shape measurement system as claimed in claim 1, further 
comprising a three-dimensional image generating part generating a three-dimensional image 
of the object in accordance with coordinates of the object obtained by said three-dimensional 
coordinate calculating part and an image obtained when the light having the predetermined 
pattern is not applied to the object by said picture taking part. 
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Claim 5 (Currently Amended): A shape measurement system for measuring a three- 
dimensional shape of an object, comprising: 

a plurality of picture taking parts with different optical centers taking pictures of the 
object at at l e ast first and second positions, th e s e cond position talcing a picture of at l e ast a 
portion of the object not taken at th e first position ; 

a projecting part applying light having a predetermined pattern onto the object; 

a picture taking position sp e cifying part d e t e cting positions at which said plurality of 
pictur e taking parts take th e pictur e of th e obj e ct, and g e n e rating position information 
sp e cifying th e r es pective positions; 

a rotation component detecting part detecting, based on a gravity direction and an 
angle around the gravity detected by a sensor, a rotation component of the position 
information specifying a position to take a picture of the object by the picture taking part; 

a three-dimensional coordinate calculating part calculating a three-dimensional 
coordinate of each point of the object for each image based on a plurality of images obtained 
as a result of pictures of the object being taken by said plurality of picture taking parts, and 
the position information rotation component g e n e rat e d by said pictur e taking position 
specifying part ; and 

a three dimensional shap e composing part e xpr es sing, by a coordinat e in a singl e 
coordinate syst e m, a thr ee dimensional coordinat e of e ach point of the object calculated by 
said thr ee dim e nsional coordinate calculating part for the at l e ast first and s e cond diff e r e nt 
positions, and to produc e a compo se d imag e a three-dimensional shape composing part 
calculating a translation component of the position information, based on at least two of the 
three-dimensional coordinates for each point of the object calculated by said three- 
dimensional coordinate calculating part, based on each image obtained from taking a picture 
of the object, to which the light is applied from at least two different positions, and the 

4 



Application No. 09/920,762 

Reply to Office Action of November 1, 2006 



rotation component, and expressing said each point, based on the translation component, by a 
coordinate in a single coordinate system, and to produce a composed image . 

Claim 6 (Original): The shape measurement system as claimed in claim 5, further 
comprising: 

a plurality of picture taking control parts controlling operation timing of said plurality 
of picture taking parts, respectively; 

a plurality of signal converting parts converting analog signals obtained by said 
plurality of picture taking parts into digital signals, respectively; and 

a storing part storing the digital signals obtained by said plurality of signal converting 
parts, three-dimensional coordinate calculated by said three-dimensional coordinate 
calculating part and composite image generated by said three-dimensional shape composing 
part. 

Claim 7 (Currently Amended): A shape measurement system for measuring a three- 
dimensional shape of an object, comprising a picture taking device taking a picture of an 
object at at least first and second positions, tho second position talcing a pictur e of at l e ast a 
portion of th e obj e ct not tak e n at th e first position, and a computer: 

wherein: 

said picture taking device comprises: 

a projecting part applying light having a predetermined pattern onto the object; and 
a pictur e taking position sp e cifying part d e t e cting a position at which said pictur e 

taking part tak e s th e pictur e of th e obj e ct, and g e n e rating position information specifying tho 

position; and 
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a rotation component detecting part detecting, based on a gravity direction and an 
angle around the gravity detected by a sensor, a rotation component of the position 
information specifying a position to take a picture of the object by the picture taking part; and 

said computer comprises: 

a three-dimensional coordinate calculating part calculating a three-dimensional 
coordinate of each point of the object based on the position informatio n rotation component 
of the position information provided by the picture taking device and an image obtain e d a s a 
r e sult of th e pictur e b e ing taken at the position sp e cifi e d by th e position information ; and 

a thr e e dim e nsional shap e composing part expr e ssing, by a coordinate in a single 
coordinat e syst e m, a thr ee dim e nsional coordinat e of e ach point of th e obj e ct calculat e d by 
said thr ee dim e nsional coordinat e calculating part for th e at l e ast first and s e cond diff e r e nt 
positions, and to produc e a compos e d imag e a three-dimensional shape composing part 
calculating a translation component of the position information, based on at least two of the 
three-dimensional coordinates for each point of the object calculated by said three- 
dimensional coordinate calculating part, based on each image obtained from taking a picture 
of the object, to which the light is applied from at least two different positions, and the 
rotation component, and expressing said each point, based on the translation component, by a 
coordinate in a single coordinate system, and to produce a composed image . 

Claim 8 (Original): The shape measurement system as claimed in claim 7, wherein 
said computer further comprising an interpolation part performing interpolation processing on 
the plurality of three-dimensional coordinates calculated by said three-dimensional 
coordinate calculating part. 
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Claim 9 (Currently Amended): The shape measurement system as claimed in claim 7, 
wherein at least one of said projecting part and picture taking position sp e cifying rotation 
component detecting part is controlled by said computer. 

Claim 10 (Currently Amended): A picture taking device comprising a picture taking 
part taking a picture of an object at at l e ast first and s e cond positions, th e s e cond position 
taking a pictur e of at least a portion of the object not taken at the first position , and further 
comprising: 

a projecting part applying light having a predetermined pattern onto the object; 

a pictur e taking position sp e cifying part d e t e cting a position at which said pictur e 
talcing part tak e s th e pictur e of th e obj e ct, and g e n e rating position information sp e cifying th e 
position; 

a rotation component detecting part detecting, based on a gravity direction and an 
angle around the gravity detected by a sensor, a rotation component of the position 
information specifying a position to take a picture of the object by the picture taking part; 

a storing part storing an image obtained as a result of the picture of the object on 
which the light having the predetermined pattern is applied being taken by said picture taking 
part, and the position information^-and 

a thr ee dim e nsional coordinat e calculating part calculating a thr ee dimensional 
coordinat e of e ach point of the obj e ct bas e d on th e rotation compon e nt and an imag e tak e n at 
th e position sp e cifi e d by th e position information; and 

a thr ee dim e nsional shape composing part e xpr es sing, by a coordinat e in a singl e 
coordinat e s yst e m, a thr ee dim e nsional coordinat e of e ach point of th e obj e ct calculat e d by 
said thr e e dimensional coordinate calculating part for th e at l e ast first and se cond diff e rent 
positions, and to produc e a compos e d imag e. 
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Claim 1 1 (Currently Amended): The picture taking device as claimed in claim 10, 
wherein at least one of said projecting part and said picture talcing position sp e cifying rotation 
component detecting part is controlled by a control signal provided externally. 

Claim 12 (Original): The picture taking device as claimed in claim 10, wherein said 
picture taking part also takes a picture of the object onto which the light having the 
predetermined pattern is not applied. 

Claim 13 (Currently Amended): A shape measurement method of measuring a three- 
dimensional shape of an object, comprising the steps of: 

a) applying light having a predetermined pattern onto the object to take a picture of 
the object at at l e ast first and s e cond positions, th e s e cond position talcing a pictur e of at l e ast 
a portion of th e object not taken at the first position ; 

b) d e t e cting a position at which said st e p a) tak e s th e pictur e of th e obj e ct, and 
g e n e rating position information specifying the position; 

b) detecting, based on a gravity direction and an angle around the gravity detected by 
a sensor, a rotation component of the position information specifying a position to take a 
picture of the object; 

c) calculating a three-dimensional coordinate of each point of the object based on the 
position informatio n rotation component of the position information and an image obtained as 
a result of the picture being taken at the position sp e cifi e d in said st e p b) ; and 

d) e xpr e ssing by a coordinat e in a single coordinat e syst e m a thr ee dim e nsional 
coordinat e of e ach point of th e obj e ct calculat e d in said st e p c) for th e at l e ast first and s e cond 
diff e r e nt positions in said st e p a), and producing a compos e d imag e calculating a translation 
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component of the position information, based on at least two of the three-dimensional 
coordinates for each point of the object calculated, based on each image obtained from taking 
a picture of the object, to which the light is applied from at least two different positions, and 
the rotation component, and expressing said each point, based on the translation component, 
by a coordinate in a single coordinate system, and to produce a composed image . 

Claim 14 (Previously Presented): The method as claimed in claim 13, further 
comprising the step of: 

e) generating a three-dimensional image of the object in accordance with coordinates 
of the object in the coordinate system, and an image of the object obtained in said step a) 
when the light having the predetermined is not applied thereonto. 

Claim 15 (Currently Amended): A shape measurement method of measuring a three- 
dimensional shape of an object, comprising the steps of: 

a) applying light having a predetermined pattern onto the object; 

b) taking pictures of the object through a plurality of picture taking parts having 
different optical centers at at l e ast first and second positions, the second position taking a 
picture of at least a portion of th e obj e ct not tak e n at th e first position ; 

c) d e t e cting positions at which said plurality of picture taking parts take th e pictur e s 
of th e obj e ct, and generating position information sp e cifying th e positions, r e sp e ctiv e ly; 

c) detecting, based on a gravity direction and an angle around the gravity detected by 
a sensor, a rotation component of the position information specifying a position to take a 
picture of the object: 

d) calculating a three-dimensional coordinate of each point of the object for each 
image based on a plurality of images obtained as a result of pictures of the object on which 
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the light of th e pr e d e t e rmin e d is appli e d being taken by said plurality of picture taking parts, 
and the position information rotation component generated in said step [[c)]] e}; and 

e) e xpr e ssing by a coordinat e in a singl e coordinat e syst e m for e ach point of th e 
obj e ct a throe dimensional coordinate calculat e d in said st e p d) for th e at l e ast first and 
second different positions, and producing a compos e d imag e calculating a translation 
component of the position information, based on at least two of the three-dimensional 
coordinates for each point of the object calculated, based on each image obtained from taking 
a picture of the object, to which the light is applied from at least two different positions, and 
the rotation component, and expressing said each point, based on the translation component, 
by a coordinate in a single coordinate system, and to produce a composed image . 

Claim 16 (Currently Amended): A computer readable recording medium in which 
storing a program for measuring a three-dimensional shape of an object through a computer, 
said program causing the computer to: 

calculate a three-dimensional coordinate of each point of the object based on an image 
obtained as a result of a picture of the object taken at at l e ast first and second positions, the 
s e cond position taking a pictur e of at least a portion of the object not tak e n at th e first 
position , on which light having a predetermined pattern is applied being taken, and position 
information sp e cifying a position at which th e pictur e of th e obj e ct is thus tak e n A _anda 
rotation component of the position information specifying a position to take a picture of the 
object ; and 

express by a coordinate in a single coordinat e syst e m a thr ee dim e nsional coordinat e 
for each point of the obj e ct calculat e d for th e at l e ast first and s e cond diff e r e nt position s , and 
to produc e a compos e d imag e calculating a translation component of the position 
information, based on at least two of the three-dimensional coordinates for each point of the 
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object calculated, based on each image obtained from taking a picture of the object, to which 
the light is applied from at least two different positions, and the rotation component, and 
expressing said each point, based on the translation component . 

Claim 17 (Previously Presented): The computer readable recording medium as 
claimed in claim 16, wherein said program causes 

an acceleration sensor to generate the position information specifying the position 
with respect to the gravitation; and 

a magnetic sensor to generate the position information specifying the position with 
respect to the terrestrial magnetism. 

Claim 18 (Original): The computer readable recording medium as claimed in claim 
16, wherein said program causes an angular velocity sensor to detect a rotational angular 
velocity around each coordinate axis of the three-dimensional coordinate system. 

Claim 19 (Original): The computer readable recording medium as claimed in claim 
1 6, wherein said program further causes the computer to generate a three-dimensional image 
of the object in accordance with the coordinates of the object in the single coordinate system, 
and an image of the object obtained through taking picture of the object on which the light 
having the predetermined is not applied. 

Claim 20 (Currently Amended): A computer readable recording medium storing a 
program for measuring a three-dimensional shape of an object through a computer, said 
program causing the computer to: 
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calculate a three-dimensional coordinate of each point of the object for each image 
based on a plurality of images obtain e d as a r e sult of pictur e s of th e obj e ct taken at at loast 
first and s e cond positions, th e s e cond position talcing a pictur e of at l e ast a portion of th e 
obj e ct not tak e n at th e first position, on which the light of the predetermined is applied being 
taken by a plurality of picture taking parts , and position information sp e cifying positions at 
which the pictures of the obj e ct ar e tak e n by th e plurality of pictur e talcing parts , and rotation 
components of the plurality of position information specifying the respectives positions of the 
plurality of picture taking parts taking a picture of the object ; and 

express by a coordinate in a single coordinate syst e m a thr e e dim e nsional coordinat e 
for e ach point of th e obj e ct, for th e at l e ast first and s e cond differ e nt positions, and to produc e 
a compos e d imag e calculating a translation component of the position information, based on 
the plurality of three-dimensional coordinates for each point of the object calculated and the 
rotation component, and expressing said each point, based on the translation component . 

Claim 21 (Previously Presented): The shape measurement system as claimed in claim 
1 , wherein the three-dimensional shape composing part calculates a rotation component 
applied for producing the composed image based on respective attitude angles from which 
the images are taken from the different positions. 

Claim 22 (Previously Presented): The shape measurement system as claimed in claim 
1 , wherein the three-dimensional shape composing part finds corresponding points among the 
images taken from the different positions, and calculates a translation component applied for 
producing the composed image. 
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Claim 23 (Previously Presented): The shape measurement system as claimed in claim 
5, wherein the three-dimensional shape composing part calculates a rotation component 
applied for producing the composed image based on respective attitude angles from which 
the images are taken from the different positions. 

Claim 24 (Previously Presented): The shape measurement system as claimed in claim 
5, wherein the three-dimensional shape composing part finds corresponding points among the 
images taken from the different positions, and calculates a translation component applied for 
producing the composed image. 

Claim 25 (Previously Presented): The shape measurement system as claimed in claim 
7, wherein the three-dimensional shape composing part calculates a rotation component 
applied for producing the composed image based on respective attitude angles from which 
the images are taken from the different positions. 

Claim 26 (Previously Presented): The shape measurement system as claimed in claim 
7, wherein the three-dimensional shape composing part finds corresponding points among the 
images taken from the different positions, and calculates a translation component applied for 
producing the composed image. 

Claim 27 (Previously Presented): The method as claimed in claim 13, wherein the 
expressing d) calculates a rotation component applied for producing the composed image 
based on respective attitude angles from which the images are taken from the different 
positions. 



13 



Application No. 09/920,762 

Reply to Office Action of November 1, 2006 

Claim 28 (Previously Presented): The method as claimed in claim 13, wherein the 
expressing d) finds corresponding points among the images taken from the different 
positions, and calculates a translation component applied for producing the composed image. 

Claim 29 (Previously Presented): The method as claimed in claim 15, wherein the 
expressing d) calculates a rotation component applied for producing the composed image 
based on respective attitude angles from which the images are taken from the different 
positions. 

Claim 30 (Previously Presented): The method as claimed in claim 15, wherein the 
expressing d) finds corresponding points among the images taken from the different 
positions, and calculates a translation component applied for producing the composed image. 

Claim 31 (Previously Presented): The computer readable recording medium as 
claimed in claim 16, wherein the program causing the computer to express further calculates 
a rotation component applied for producing the composed image based on respective attitude 
angles from which the images are taken from the different positions. 

Claim 32 (Previously Presented): The computer readable recording medium as 
claimed in claim 16, wherein the program causing the computer to express further finds 
corresponding points among the images taken from the different positions, and calculates a 
translation component applied for producing the composed image. 

Claim 33 (Previously Presented): The computer readable recording medium as 
claimed in claim 20, wherein the program causing the computer to express further calculates 
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a rotation component applied for producing the composed image based on respective attitude 
angles from which the images are taken from the different positions. 

Claim 34 (Previously Presented): The computer readable recording medium as 
claimed in claim 20, wherein the program causing the computer to express further finds 
corresponding points among the images taken from the different positions, and calculates a 
translation component applied for producing the composed image. 
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